This project involves the characterization of metal nanoparticles with the goal of achieving a fundamental understanding of their structural habits and the corresponding energetic landscapes. To achieve this goal, we are pursuing a combined experimental effort, utilizing advanced electron microscopy methods and X-ray absorption spectroscopy, with theoretical simulations. The systems studied include ligand-protected metal nanoparticles. Specifically, small, monodisperse Au nanoclusters, e.g. Au 13 , have been prepared via a ligand exchange reaction of alkanethiols onto phosphine-halide gold clusters. In one synthetic protocol, two fractions separated with column chromatography exhibit very different UV-visible spectroscopy ( Figure 1 ).
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